1. An isolated DNA molecule comprising a nucleotide sequence providing one or more 
expression cassettes enable of directing praductirai of two or tliree enzymes specific 
for the carotenoid biosynthesis pathway bebg: 

- pbytocne synthase derived jOtom plants or fiugi, and 

- pfaytoeoe desaturase ^ved firom fimgi or bacteria, or 

- pfaytoene desaturase and C-carotenedesahirase derived from plants. 

2. The TSUA molecule according to claim 1, wherein said ejqpressicm cassette comprises 
genes or cDNAs coding for plant or fimgi phytooae synthase, for iiingi or bactoial 
phytoene desaturase or for plant pfaytoene desaturase and ^-carotoae desaturase. each 
operably linlEed to a suitable craistttutive, inducible or tissue-specific promoter 
allowing its depression in plant cells, seeds, tissua or whole plants. 

3. The DNA molecule according to claim 1 or 2, fortfaer comprising at least one 
selectable mailcer gene or cDNA operably linked to a constitutive, inducible or tissue- 
specific promoter sequosce allowing its expression in plant cells, seeds, tissues or 
whole plants. 

4. The DNA molecule according to any of clafans 1 to 3, vrtierein the nucleotide sequence 
coding for pfaytoene synthase originates from plants, preferably expressed under the 
c(MitTol of a tissue-specific promotar. 

5. The DNA molecule according to any of claims 1 to 4, wherein the nucleotide sequence 
coding for phytoene desaturase origUuies from bacteria. 

6. The DNA molecule according to any of claims 1 to 5, wherein the nucleotide sequence 
coding for {diytoene desabirase is fused witti a suitable plastid transit peptide oicoding 
sequence, both of Mstuich preteably are expressed under the control d a tissue-specific 
or constinitive promoter. 
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7. Tbe DNA molecule accorduiig to my of claims 2 to 6. wherein the selectable maxker 
gene or cDNA is bygromycin phosphotraasferase under die control of a constitutive 



8. The DNA molecule according to claim 6 or 7, wherein said plastid transit peptide 
sequence is daiv^ frnn the pea Rubisco small subunit (tp). 

9. A plasmid or vector system comprising the DNA molecules accoFding to any of claims 
ItoS. 

10. A plasmid or vecbxr system according to claim 9, which is derived from 
Agrobacterium tum^ciens. 

11. A transgenic plant ceil, seed, tissue or whole plant that contains a DNA molecule 
according to any of claims I to 8. 

12. A transgenic plant cell, seed, tissue w whole plant according to daim II, selected 
from the group consisting of euburyotic alga, onbryophytes conprising Bryaphyta, 
Pteridophyta and Spermatopfayta such as Qynmo^mae and Angiospermae, the 
latter inchiding Magnoliqjsida, Roaopsida, and LUiopsida Cmonocots"). 

13. A transgenic plant cell, seed, tissue or whole plant according to claim 12, selected 
from the group consisting of grain seeds, widi rice, wheat, barley, oats, amaranth, flax, 
triticale, rye, and com being preferred; oil seeds, with Brassica seeds, cottm seeds, 
soybean, safQower, sunflowor, coconut, and pahn being preferred; other edible seeds 
fx seeds with edible parts sdected ftinn the group consisting of pumpkin, squash, 
sesame, poppy, grape, mung beans, peanut, peas, beans, radish, alfal&, cocoa, co£Ebe, 
hemp; tree nuts, with walnuts, ahnonds, pecans, and chick-peas being preferred; 
potatoes, carrots, sweet potatoes, tomato, pepper, cassavH, willows, oaks, ehn. maples, 
apples, bananas; and ornamental flowers, whh lilies, orchids, sedges, roses, buttercups, 
petunias, phlox, violets, and sunflowers being prefened. 
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14. A method of tcaosfinmmg plant cells, seeds, tissues or whole plaats in order to yield 
transftimaQts capable of expressing aU enzymes of the carotenoid biosyntiiesis 
padnvay necessary to produce carotenes and xanihophslb of interKt, comprisiog the 
transfinrniation of said plant ceDs, seeds, tissues ot \tbo\t plants with a DNA molecule 
according to any of claims 1 to 8, or widi a plffimid or vector system according to 
daim 9 (« 10, or with plasmids or \TCtor system caitying genes or 

plant or fimgi phytoene synth^ and &r fkmgi or bacterial pbytoene desaturase; or 
with plasmids ot vector systems carrying gmes ot cDNAs coding for plant or fimgi 
phytoene synthase, fbr plant phytoene desaturase and for plant ^-carot»ie desaturase, 
wherein said host plant cells, seeds or tissues selected for transfomuttion normally are 
carotenoid-free. 

15. A method according to claim 14, wtierein said host plant cells, seeds or tissues 
sheeted for transformatiQn nonnally have a carotenoid content of 0.001 % w/w or 
lower. 

16. A transfcmned whole plamreg«Dffiratedfiomtiansfonnants yielded accordu^ 

14 or .15, ur parts tiwreo^ selected from the group ccmsisting of eukaiyotic alga, 
anbiyo]diytes comprising Brjnphyta, Ptendqthyta and Spennatopbyta sudi as 
Gymno^xmae and Angfo^iermae, tiie latter including Magnoliopsida. Rosopsida, 
and Liliopsida Cmonocots"). 

1 7. A tran8i(»med whole plant fx part tbereof according to claim 16, sdected from the 
group cmsisting of grain seeds. wiA rice, wheat, barley, oats, anurantfa, flax, triticale. 
rye, and com being i»efeiTed; oil sieed&, widj Brassica seeds, cotton seeds, soybean, 
safiSower, sunflower, coconut, and palm being pxeferred; otho edible seeds or seeds 
with edible parts selected flora the grotq) omsisting of punq>ian, squash, sesame, 
po^jy, ffopi, mung beans, peanut, peas, beaos, radi^ alfidfii, cocoa, cofifoe, hemp; 
tree nuts, with walnuts, ahnonds, pecans, and chick-peas being prefened; potatoes, 
carrots, sweet potato^, tomato, pqiper, cassava, wilkws. oaks, ebn, maples, apples, 
baoanas; and omamentBl flow^. widi lilies, orchids, sedgK, roses, butt^iq>s, 
petunias, phlox, violets, and sunflowqts being preftired. 
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1 8. A transfbnned whole plant or part thereof according to claim 17 being rice. 
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